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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the error rate 
characteristic of a demodulation signal from deteriorating 
without lowering transmission efficiency. 
SOLUTION: An adding part multiplexes a signal 1 to a 
signal n diffused by each diffusing part and a 1 st known 
signal. An IFFT part performs frequency division 
multiplexing frequency by allocating a multiple signal 
converted into a signal of a plurality of series by an S/P 
converter to a subcarrier 1 to a subcarrier k and 
allocating a 2nd known signal to a pilot carrier. A residual 
phase error detecting part detects a residual phase error 
from the 2nd known signal transmitted by the pilot 
carrier. The residual phase error detecting part detects a 
residual phase error from the 1 st known signal 
transmitted by each subcarrier. An averaging part 
equalizes the residual phase error detected by each 
residual phase error detecting part. Each phase 
compensating part applies phase compensation 
processing to a demodulation signal by using the 
averaged residual phase error. 
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14, fiftOt/^-t !) 7 Wd 7 F^!J7) tw J: «9 

^ i, y r(ci<5ei^^tbfc^igE*pff#^ffl 

"9, 7^ftl 0 5Sr^LTS:{f ^tvfcff-^ F F TgB 
1 0 6\^&bMzt%\^ $& 2 Z>1z*> 

[0 0 5 9] #fiCti«fKg!5 1 1 2 (4, *fJSlT5j£teflcg|$ 
1 1 0fr(b<Dmmim%-^ttLX, 1 4fatb<D& 

ftiaSr*bfcttil«*l~*W«-§-nS:W*-rs. ft 
JO *J, #fitBMM§l51 1 2rortSB*/&KoVNTf4&i&-r 
5„ 

[0 0 6 0] iSfeV^-C*, S@{4tB^H^t±ia5 1 1 3*3.fctf 
^g{4ffl^Meitti^l 1 6©rt»«rtJ-oV^r, 121 2 
#»UTRWt5. 1212*4, **WO**«>»l» H!l*» 
7)^5 O F DM- C DMA#5ti§miim(-:fc(t5?g®{£tB 

[0 0 6 1 ] CCT-»4, a»lt*«l3IfcJ:9»6*tfctt«l 
{f-^{-, ^iiffitB^lle (nT) iSfffttSfcCtt 
■So ::<£> 14, Si^ff -§-RX (nT) (4, i^("*-r 
40 5tt::4 ^^m^t^-S. 

p (j 9 (nT) ) 

lc4"9®»)m$^5^1gE*im-§-*^:{4FFTgl5 1 06 

fc»2«*PflH9-) (4s W:^tS;CJ:0tS$ft5„ 

i (nT) exp (j 9 (nT)) - 

(4, ^(r^LfcgE^Jff-^RXP i (nT) CSU, 
S»fi^P i (nT) SrSfS. CtvJciU, SftlfEglS 2 



(7) 0 0 1-1 4 4 7 2 4 

fcfcU iRXPi (nT) =1 | it5. 

A ( n T) Pi (nT) exp (j 8 (nT)) Pi (nT) 
= A(nT)RXPi (nT) 2 exp (j fl (nT)) 
= A (nT) exp (j 0 (nT) ) — 
[0 0 6 4] ft^T\ Bfc*gB2 0 3fi, m»&20 1 2» mt&ft 0 „ wtUCitK l&|?g|5 2 0 3 ti. ^K^-fiS 

o 2frtb<o%:mm<minmA (nT) &ffl^-r, e 

A (nT) exp (j 0 (nT) ) /A (nT) 

= e x p ( j 0 (n T) ) - 

10 (DfiZMl (C^^SOFDM-CDMA^il'ff^glC*J 



[0 0 6 5] £ fefc, #$:£j&S3 2 0 4(±, BsfcggB 2 0 

£/&-t5o ctvdj;^, *^±figsp2 o 4«, mmzte 

^iO*Mltexp (-j 0 (nT) ) 

[0 0 6 6] #{4fflffi«g(5 1 1 2 (0^gl5«fig^0 

RX (n T) =TX (n T) exp 
) =TX (nT) - 

[0068] ctDiptc, &mM<DBm^£tui. mm 
*!L3&m\ «Mt»^ 1 »fit « ivtiifi 

V TKfltAU *>o, Sg2g!E*o«-§-£r# 
[0 0 6 9] Sff^(-*5V>T, ±m¥f7£<DD-7* 

[oo7o] ¥-mkisfttz.nmitL)®wkmzss^^x\*. <& 

7£<0-V-7*v ]) TK<fc "9e^^ixfc^2gE*n(f-§-l-«fi 

[0071] sfctc, eaisft**»€>jinrf, s&igE*n(t 

ff^#m#:liio (Sigtwm) «»tJtJD-*-*©* 
&X$Z>, 

[0 0 7 2] fcfc, ^SlIiSOJgfilCiS^TWU fBStdp] 
-ft 2 orojff 2R*pflr*«rfflv^fc»frfcov^-C»M Lfc SO 



[0 0 6 7] El 3 \zm-f*. 0 WSIM 3 0 Hi, igffi 

«***exp (-j 0 (nT) ) SrJft-fS. CttfcJ: 
"9 , SJFffi 3 0 1 (4, jfcWSSK*-*- ± 5 fc«Ste*BKfl 

(j fl (nT) ) exp (- j 0 (nT) 

(3ohi) com 2mmt^m^^w, 
fcSfflnr^jfcfcro-efcSo 7tfe*u, m2gE*n(f-5§-<o&& 

[0 0 7 3] SR2|Efcff#&3o^±/B^fc#^icH\ 

±sa#^2fE»ft-§-^ffl2tciB]— Jim-^-^fcnfi, 

-V y J; •? feiS $ 2 gE*P{f-^K*f- L 

[0 0 7 4] »2Rftifi*Srlofflv^»*n: 

[0 0 7 5] */c, j§ff^^*5V>T, ^lgE*n{f#*5i: 
TJ 5 ^ 2gE*DfS#»m-^-U"</i'Sr, it#ft#o U"</W «t <9 

tjsm l gE*o(f-^*3j:u:^2gE*am-^©smp t ?iK/6S^» 

<f-^*3<ttJ t ^2gE*pm#»^ii^ > i-fcfc>*>, »1UE 
*SC*JJ:tf*2tt»«**s I FFTgpi 0 4»cA^)$n 




[oo7 6] (mm(DMm2) mffi,<D&m2x-te. mm 

[0 0 7 7] Hi fc, flr-*#l*jP*£v*i§ 

^■fi, a»tt«k«ia»ij; 9 #t**i*<&« ^ti.*: trot* 

[0078] tciin, ffi-9-*s****#v*4t6>ictt, 

l l ifc±9lfe9mS;h,S!BigE*i«*tt, Ti^rof^ 

1 3fl, »«roffiV^»«{ftffiiaSSS:*liJ-*-*iafiBtt*s*) 
So -roS-g-tctt, If y TJCJ; 9eig£*v 

^fetfcSBl 1 lfc£0»0ffl$jftfcJ&lKfcMt-S-«rfl!V* 

[0 0 7 9] ^cit% *H16rojKieic*3V'>Ttt, ft-§-# 

iltR-f-Sc £IT, O F DM - C D 

[0 0 8 0] El 4 li, *«Wromfiro^2(rd^so 
FDM-CDMA^iiW^Sro«^Sr*-r^n 5/ ^ H 

T'fc5„ **s, H4^*3ft5*JSro^i (mi) km 
momtiMz-o^xte, m 1 i-*5»t5trotp-ro^-§-s: 

[0 08 1] ti/;?^401 lite, 2SW{£f!i£M&t±}g& 
aSHiSSA^^tb, ?£@{4*flSM&liJg|5 1 1 6 it), 12 

w-tmm i4i9, astetitsM^ttigB 1 1 3^broa 
mtiLm&mkms&ftmm&mm 1 e 

[0 0 8 2] iru^^4 0 ltt, m^L^^mU^h 
ot, {4tB*i#tg(5 1 l 2teffl;fci-^&«fiMfcttlMSi: L 

■c, mmtiLftmm$im&i 1 1 3, ae^+a^^mgci 
1 6£fcH¥«3&Bi 1 4rov>-fttA^e>il|e>^ae*i; 

1 1 2tctb^|-r-5o 

[0 0 8 3] El^L/fV^JWlSlJfi, #S<f^«r 



001-144724 

sr-fe u-^ ^ 4 0 1 ^tti^-rs„ 

[0 0 8 4] Z<D£?iC ^mMcDMrnzXiUi^ fiCtB 

m^m^ct-oTS^wi^ffl^-sro-e, 

rojgig 1 \Ot-<x , * ic(KHflr#ro|R <0 ®<&&<D&it 
/o [0 0 8 5] (Xttroflgfli 3 ) $ttrofl$ft 3 "Ctt, USE 

rojK«2fc*5v^r. <fc*ait«&afc/fl^s»s«fciiiRis 

[0 0 8 6] e*l&roiis§$Mft39***v* (m*&flt£*S 
V) ^-g-tCIl, fcSOFDMv'V^/HiiSltSfliiroOF 

*Srfflv^r*HiL.fc»«(ttftBaro»«i±*fls-f-s. - 
y r t j: 9 e& snfci 2 gE*nft >r tftu Lfca 
[0 0 8 7] *zx\ **«ro»*K:*jv^rtt, ff-^# 

g{i*Bil|gi Lt, 3?2K&f§-J§-£ffi^-C&toLfcafI 

[0088] in 5 ii, &&w<Dmm<DMm 3 tc^^s o 

50 F DM- CDMA*-^ii{f^firo«fig^^-f^'ci 

T-fo5„ **5, l215fc*5Jt-5*lfero^2 (El 4) £r|B] 
«ro*WJI£o^Ttt, 14^-©^^^ PL 

[0089] t^?501 ±3$bfcMfflKf -^-{C 

Tl^S. -feW-^^50 114, «»(I*t=J:9fl6ixfc« 

gpi 1 3*»Pjroaetfcfflias, asfitts^eitii^ 1 1 

6*»lbroaetetBSS^ ¥^^1 14H©¥ 

40 ^{b^tvfcagfitBPIiro^*., v^i"ix*»Sraffi:«j»=* 

tt+Btt«g|5 1 1 2(^^^11-5,, 

[0090] ;rt-, mm&wmmte. asffi: 

ftMflttt ro«BS«# t a®ffiffi»«mro«glim#SrB!« 
jELfcft-S-i:roS6fcS<5v^r»*^r«/j:tro-ea!)5. * 

*l^I J ? :> ^sa*•s;roJs^^cfflv^sfcA^c, %mmc£ <o 
t&«ft$iiTv^Stro-e$>5„ 

[0 0 9 1 ] rroi;5lc, *mero»flHfcJ:ixtf, <4ffi 

50 ismmm. ^i^m^-^m^^x^m^tcmmumm 
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[oo9 2] (mffiv>Mm4) *nm<nj&mx-iz, mm 

il 3 d 5 %Hl©f 1 3 O F DM- C DMA 

x&mm mm^^m *mm Ltci§&i^\,^x®.Bn-rz> 
m^mtei>(DX'hz> 0 

[0 0 9 3] H6fi, *&W<D-gkm<DMM4KfrfrZ>0 

T*fcS„ 16 (C*3tt5Hte0^3 (El 5) tlH 

HOMto^tlt l2|5ic*3(tSt©i:P-0??-^^ 

[0094] @6^#it5(^ ^{tmf-fcv^-c, SBl 
nx^^ 0 c <75l£ticg|5 1 o i li, &#ffji;:3?;fi£(Offi*f£i 

T-tftWLfcifci&gB 1 0 1 tlal^^tro-Cfe-So fcfcU 
2 otf>fc£ffegp 1 0 1 l-*J^-CfflV>e5n-5t£ft^-§-fi, 

(fclfctf. &»#^l <>:i£&fsf-5|-2) T* 
fc5„ *HJSO^ffi(c*3^T(i, #J£»gpi 0 1 

[0 0 9 5] g{f^(C*J^T, P/S^&S§10 

m^m^tzm^WL^m^ff otz$><nm&.mn\ 1 i# 

2o^(tibttT^5„ -f&fc>*K 3-*£i5:gi5 1 lift, P 
/S^&S§1 0 9 ;5>ibW-^?iJ<zMf LT, ^tl^r* 
^fefcW-?- 1 *5it>-i£t!c^F^-2 ^ffl^fcS&ftt^SSrtT 

S(;t;^rK2:SScW-§- 1 « itmim-si- 2 \zx *) mwczn 
it 2 otf>£5 1 gE*u<f -5|-£J& 9 m-fo 

[0096] igftttfcSB 1 1 1 1 mmm®v t>titz&m 

SffitaiS^WgBl 1 3{i, ^fetfeSBl 1 KcJ;i9Si 

ts. ¥^/95 6 0 m, ^mmi^m^m^i m; 

0 1 ^ffi^j-t-S^gffitB^ti, Hi6fe^ffi3{c*3tt-5 

^a^tiisM^mgp 1 1 s^ta^-rs^gfan^mj: 9 

[0 0 9 7] -<n£j \z y iUff 
^fe^T, 1g2&«migE&{f^£tl]EKm&6tt1iM? 

TtciOfei^U gff^tc::fc5^-t, ^S-i)-:/*-* y Tic J; 



(9) 001-144724 

feS^^ 5 d t \c X <0 , JilE«^:(D^ 1 g£*a{f #«r& V 

-^-Sr/B^-t&m l 3 r t 

sioitti ~nm<r>tei& 3 icjt^-c, ^^iwts 

[0 0 9 8] fc*3, *HJfi«75^lw*5V>-Cf±, *SEfc» 

10 SlcllftfiWK (3ofil±) «fglgE*mf-^£/li^5*§ 

[0 0 9 9] fill gE*P{f ^§-& 3 oyifflV^l^CIJ, 

±C«-*ifEft(S*^*H3:iclHI— *«-3-T?*>*b«, 
Mfltto3B«rffv\ ei£»*«<3Fih.fc#IBi«*n 

^ vm\.tc&mi&tom^tt^xtem®ffimmm*'i7 

[0100] M 1 m.MaJ§r& 1 offlv^fc^-a-J- 
tt, 3!«:1R*3afcJ:9»«)ffl*ixfclBiRfti«-8-K:»L 

ft«-?-Srfflv^-C»Hfl:ffiiaa«r*a-r 5 r. t &x-% 5„ 

[0101] $ btc, *^pj(i, *Kflr*flK>iBi*afr 

[0102] *^^©OFDM-CDMA^il{f^g 
[0 10 3] 

eas»*srttTS*5 c: i: * < mmm^nm <o &&&& 

40 ^kSr8SJti-50FDM-CDMA^^:«>iift$iaSrS 

[Ell] ^?&m<omM<O^Bl M»A>50FDM-CD 
MA^ii{f3Se<©«^Sr*i-^n y ^0 
[EI2] *&WV>nm<DJ&ffii 1 ICd*50FDM-CD 

[HI3] *&W<DmM<DMmi W>5 0FDM-CD 
50 ^Bji^l 
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W4] *^g^(7)J|ffi^S 2 O F DM- C D 

[1215 1 *&W<Dnifc<Dmffi3\ZfrfrZ>OFDM-Cn 
ime \ «P^^Hte^?gi 4 O F DM - C D 
[17] tS*^OFDM-CDMA^aff^g^«fi5c 

[19] OFDM-CDMA^^ilff^MKlifo^T/^ 
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